The Swiss cantonal education systems account for the structural organisation of lower-secondary education (streamed, cooperative or integrated models). We examined whether structural cantonal variations affect students' transition to upper-secondary education. Analyses drew on data from the TREE study. Multilevel logistic regression analyses indicated that students in cantons with a cooperative or integrated model had, by trend, a higher chance of gaining access to upper-secondary education. The effect was confounded with the language regions.
Introduction
Educational transitions 2 play an important role in determining adolescents' future educational careers. After primary school, students in Switzerland are allocated to different tracks in lower-secondary school. On the one hand, these tracks constitute differential environments for students' learning and development (Baumert et al. 2006) . On the other hand, they work as "labels" and signals of students' ability according to which training companies or upper-secondary schools select their applicants (e. g. Moser et al. 2002; Imdorf 2009 ). In Switzerland, the cantonal authorities determine the structural organisation of lower-secondary education. They define criteria for the transition from primary to lower-secondary education and which structural model is applied in secondary education (Swiss Education Server 2016): While most cantons apply some form of ability-based streaming with different tracks, other cantons adopt either a cooperative structural model (ability-based assignment and regrouping for selected subjects) or an integrated structural model (non-selective classes with regrouping for selected subjects). In some cantons, different structural models coexist. The educational provision at lower-secondary level in Switzerland is thus characterised by considerable structural variations between the cantons.
In contrast to comparisons on a country level, this article applies a subnational approach.
3 As the educational offer and its cantonal particularities shape students' structural environment and individual opportunities, these differences then again may have an influence on successful educational careers. Therefore, the present article examines how the structural organisation of lower-secondary education, i. e. the cantonal differences in students' allocation amongst tracks, influence their educational pathways and transition to a certifying general or vocational education on upper-secondary level.
We will begin with the theoretical embedment of the research question, followed by an overview of the transitions and selection criteria within the different cantonal educational systems in Switzerland. Subsequently we will examine the transition to upper-secondary education. Empirical analyses will draw upon data on transition processes from the Swiss Conference of Cantonal Ministers of Education (EDK) and the Swiss Transitions from Education to Employment (TREE) study.
2
Educational transitions, transition, allocation, pathway and trajectories are used synonymously. 3
Other studies applying subnational approaches for Switzerland focused e. g. on the impact of cantonal education systems on gender-typical school-to-work transitions (Imdorf et al. 2014) or the influence of political measures on cantonal level on women's employment behaviour (Stadelmann-Steffen 2007) .
Theoretical frame and current state of research
Transitions within educational systems can be pivotal moments, as they determine individual educational pathways and exacerbate social inequalities (Eckert 2007; Autorengruppe Bildungsberichterstattung 2008; Ditton and Maaz 2011) . With the beginning of primary school, educational opportunities are unequally distributed depending on students' social origin (e. g. Moser et al. 2005; Buchmann and Kriesi 2010) . These social inequalities are reinforced throughout students' educational trajectories, e. g. at the transition from primary to lower-secondary school (Ditton and Krüsken 2006; Maaz et al. 2010b) or at the transition from lower to upper-secondary school (Konietzka 2008) . Social inequalities can be observed with regard to competences, values, interests and self-concepts, which all are significant for educational decisions and transitions, so that social inequalities are most likely to become manifest during the transition from primary school to lower-secondary education (Maaz et al. 2010a) . From an international comparative perspective, especially early tracking and segmented secondary education seem to be linked with higher levels of social inequalities (Pfeffer 2008) . In order to explain mechanisms of how social inequalities shape educational transitions, one can draw upon Boudon's (1974) theoretical model of primary and secondary effects of social origin. On the one hand, differences in support and parenting styles act as primary effects of social origin during school, and produce different levels of school performances. On the other hand, secondary effects of social origin play a significant role for the transitions between educational levels: They consist of family educational decisions that precede transitions and are based on differing assessments depending on parental social background. Secondary effects of social origin are of special importance, as they lead to a constant reproduction of social inequality of educational opportunities with each transition across the life span (Becker 2011) . Other theoretical explanations focus on family resources (Bourdieu and Passeron 1971) and the supportive effects of reference persons (Neuenschwander et al. 2012 ). According to Bourdieu (1983) , the acknowledgement of social, cultural and economic capital differs according to the social field. Whether and how different forms of capital can be converted depends on field-specific conditions and rules. This raises the question to what extent institutions and their gatekeepers take into account the resources that are available to students (Eberhard and Ulrich 2010; Ulrich 2012) .
From a theoretical perspective, both individual decisions and resources as well as institutional framework conditions define the scope of action and need to be taken into account to explain educational transitions (Hillmert 2004) . Life span centred analyses represent such an approach, assuming that state institutions have a central structuring effect and shape individual biographies (Hillmert 2004; Levy et al. 2005) . This life span perspective (Elder 1975; Blossfeld et al. 2011 ) emphasises that early educational stages can have a high impact on later developments (e. g. educational trajectories and employment careers).
3
Selection thresholds in the Swiss educational system
In Switzerland, the compulsory education contains two transitions. Until the imp lemen tation of HarmoS, the first transition took place after the completion of primary education after four to six years. After nine compulsory school years, students are directed into vocational or general tracks on upper-secondary level. Even if students were able to make a decision based on their abilities and talents rather than on stereotypes, biased expectations or discrimination (Coradi Vellacott and Wolter 2005) as well as their socio-economic background (Hupka-Brunner et al. 2011a ) shape these transitions. Research findings suggest that students' ascriptive attributes (e. g. socio-cultural origin, gender) influence selection processes during the transition from primary to secondary education (e. g. Ditton and Krüsken 2006; Kronig 2007 ). In the case of Germany, substantial inequalities arise at the transition to lower-secondary school and are difficult to address later in students' educational career (Ditton and Krüsken 2006; Maaz et al. 2010b ). In the case of Switzerland, research findings indicate that streamed models are more likely to increase than decrease social inequalities (Brosziewski and Nido 2005) . Furthermore, selection processes may be of low prognostic quality as the selection procedure does not fully ensure a fair and sound selection to secondary school tracks (Baeriswyl et al. 2009 ). Such debates point to the importance of the institutional regime in which students are imbedded. Besides, previous studies emphasised substantial differences in educational enrolment (FSO 2003) and young adults' attainment (Scharenberg et al. 2016) by language region in Switzerland: Enrolment in and completion of vocational education and training was found to be higher for students in German-speaking cantons than among those in French-or Italian-speaking parts of the country. On the one hand, this could be due to different educational norms -e. g. students in the French-speaking part of Switzerland are oriented toward general academic education, whereas many perceive vocational education as a second-rate option (e. g. Geser 2003) . On the other hand, the demand and opportunity structures of the education system differ between the language regions, as the ratio between academic and dual vocational education and training (VET) programmes varies between (cantons and) language regions (Seibert et al. 2009 ) and the labour market situation is also quite different in the three language regions. Imdorf et al. (2014) showed that the ratio between general academic and dual VET programmes in post-compulsory education differs greatly between the cantons: In French-and Italian-speaking cantons (taken together as "Latin-speaking Switzerland"), students were more likely to be enrolled in academic programmes than in dual VET programmes. Because those educational offers are used differently, the differences between the language regions play a central role in our analyses. Although the predominant structural model in lower-secondary education can be identified for each canton, up to now, little is known about its effects on students' transition to upper-secondary level.
3.1 Transition from primary to lower-secondary education and diversity of structural models within lower-secondary education
The first educational transition takes place when students leave the three-to fouryear primary school and enter lower-secondary education. Depending on cantonal and communal authorities, lower-secondary education is organised in streamed, cooperative or integrated structural models. The streamed model consists of classes with differing performance levels in all subjects (two to four tracks). The cooperative model requires students to visit core classes with performance requirements. The main subjects (usually the native language and a foreign language) are taught in separate classes according to students' performance, while the rest of the subjects are held in heterogeneous classes without any further performance differentiation.
In integrated models, students attend heterogeneous core classes, whereas the main subjects are taught in separate classes that differentiate according to students' performance (Swiss Education Server 2016). The allocation amongst performance classes is based on students' competences (marks, comparative testing), parents' wishes, attitudes towards learning and working, the expected likelihood of success and the students' wishes (Neuenschwander et al. 2012) . The selection criteria depend on cantonal or communal regulations. Transition processes that rest upon objective performance measures may presumably lead to more equal opportunities. If such performance tests are used as "objective performance standards" and are not bound to previously set transition quotas, 4 they should lead to a more reliable (and meritocratic) transition to upper-secondary education. Furthermore, for the German-speaking cantons Neuenschwander et al. (2012) showed that the composition of structural models in lower-secondary education affected the allocation of some groups of students: Boys less often attended a Gymnasium in cantons where only a few students were in academic tracks, and migrants were disadvantaged in cantons with four tracks.
The diversity of the structural models amongst the cantons was documented by the cantonal survey conducted by the EDK in the year 2000 5 (Swiss Document Server Education 2009). Although some cantons applied more than one structural model, the cantonal survey indicated which model was the most prevalent. The 4 Kronig (2007) underlines that once school institutions for children with special educational needs exist, they are "filled" with learners, even if the set "limits" have to be adjusted. 5
We chose the year 2000 because it is the reference year for the TREE cohort. Lower-secondary education was in a process of reform during the last 30 years. In the course of this process, cooperative and integrated models were introduced to increase the permeability between the streams (FSO 2014).
streamed model with separate tracks was the most common one, which is why all in all Switzerland can be described as a country with early and strong tracking ( SCCRE 2010) . A study in the canton of Zurich between 1999 and 2004 indicated that mobility in general was more prevalent in the cooperative model than in the streamed model. In the cooperative model there was a greater balance between upward and downward mobility whereas downward mobility was more prevalent in the streamed model (Moser 2008) . In streamed models, however, individual changes between achievement levels seem to be hard to realise because they usually require a change of school so that permeability is mostly unidirectional, i. e. that students change to a lower track (see also Trautwein et al. 2007 for similar findings for Germany). In contrast, integrated and cooperative models are more flexible in terms of students' adaptation when changing achievement levels; therefore, they might provide a better match between students' actual capabilities and their school level. In this regard, in a subnational comparison, a recent study for Germany found that structural models with a later tracking led to lower educational inequalities due to a higher permeability especially for children with a low socioeconomic status (SES) (Büchler 2016) .
Transition from lower-secondary education to upper-secondary education
In Switzerland, the second significant transition takes place after lower-secondary education. After the end of compulsory education, adolescents at the age of about 16 years face the transition to post-compulsory education. This transition depends on individual student characteristics on the one hand, as well as on characteristics of the labour market and the functionality of the educational system on the other hand. In any case, this transition is embedded in the context of the respective educational system, which sets -with its institutional structure on cantonal level with regard to offerings and selection criteria especially for vocational education -the opportunities and trajectories of transition (Keller and Moser 2013; Keller 2014) . Vocational education, especially company-based education, is of great importance in Switzerland (SCCRE 2010) , because the majority of adolescents gain their upper-secondary certificate in this track. Other upper-secondary tracks include the Gymnasium, which is completed by passing the baccalaureate and provides direct access to university, as well as the upper-secondary specialised middle schools, which can be completed by passing the specialised baccalaureate and thereby provide access to universities of applied sciences. These two forms of school-based academic education demand higher performances from the adolescents. A condition for the admission to such school-based upper-secondary tracks is usually the attendance of a track with extended requirements in lower-secondary education. Adolescents who do not manage the direct transition to upper-secondary education often enrol in bridge-year courses, internships or language courses; only a few do not attend any kind of educational programme at all (Keller et al. 2010) . Such delayed entries into the upper-secondary level can have negative effects on adolescents' further education (e. g. Hupka-Brunner al. 2011a). The attendance of a basic track in lower-secondary education also increases the likelihood of discontinuous pathways in upper-secondary education (Hupka-Brunner et al. 2011a; Hupka-Brunner et al. 2011b) .
The selection patterns that full-time school-based tracks, e. g. Gymnasium and upper-secondary specialised schools, exhibit are different to the ones of companybased tracks (Seibert et al. 2009 ). School-based tracks are more likely to be standardised and closely tied to school performances (Gentinetta and Zulauf 2001) . The pattern of selection of company-based education differs according to the company size. Big companies usually use information about marks and attended tracks in lower-secondary education for an initial rough selection in order to reduce the big amount of applicants. Adolescents from basic tracks therefore usually have lower chances of being employed by big companies, because they have already been rejected during the first selection round. In addition, big companies often conduct their own assessments or rely on external assessments (multicheck; Moser 2004) . The selection processes of small and medium-sized companies usually seem to be less standardised (Imdorf 2009 ). School performances are only relevant insofar as the successful graduation from a vocational school should be pursued. Small and medium-sized companies therefore offer low-achieving adolescents or those attending tracks with basic requirements realistic chances of completing an upper-secondary education. In many cases, apprentices have already completed an internship at the respective company, so the company already has an idea of how well applicants would fit into the company and how productive they are. However, empirical analyses (HupkaBrunner et al. 2010) showed that the chances of students from basic tracks were clearly compromised -independently whether they tried to enter a full-time school-based or a dual upper-secondary education. We therefore expected students in basic tracks to have a lower overall chance of successfully starting either an upper-secondary general education or VET even when controlling for further performance indicators, such as PISA reading competences or marks. Especially the attendance of basic tracks can make the transition to upper-secondary education difficult and increase the likelihood of adolescents' further education being discontinuous. Furthermore, the implemented structural model may as well have a signalling effect for the authorities that are responsible for the selection within upper-secondary education. One can suppose that the cooperative and the integrated structural models do not emit such clear labelling signals as the streamed model regarding students' subsequent education. For this reason, we assume that the structural model -provided the respective school performances are given -influences the transition to upper-secondary level. More precisely, we hypothesise that the cooperative or integrated structural models improve transition chances in contrast to the streamed model (for the derivation of our hypotheses cf. also Section 4).
Research findings showed that the structural model had an effect on students' chances of entering post-compulsory education on upper-secondary level (Hupka-Brunner and Wohlgemuth 2014). Controlling for gender, social origin, schooland achievement-related variables (e. g. reading literacy, marks in mathematics, attended school track) as well as cantonal characteristics (transition criteria, degree of urbanisation and language region), the cooperative structural model was found to significantly improve the chances of transition to post-compulsory education: Other things being equal, students from cantons with a cooperative model had a 1.5-times higher transition probability compared to those from cantons with other structural models. Hupka-Brunner and Wohlgemuth (2014) applied a binary logistic regression model to examine the effect of the structural model on successful transitions, but they did not take into account the structural model as a cantonal characteristic on a second level. In the present paper, however, we aim at consolidating these research findings by taking into account the nested data structure and applying a multilevel approach.
4
Research question and hypotheses
The present study explored effects of cantonal characteristics with regard to students' chance of transition from lower-to upper-secondary education. Based on the aforementioned theoretical considerations, our research questions (RQ) were as follows:
1. Does students' chance of transition from lower-to upper-secondary education vary between the cantons? (RQ1) We hypothesised that there was a significant variation in students' transition probability to upper-secondary level due to cantonal differences (H1), indicating the necessity of examining the effects of cantonal variables from a multilevel perspective. 2. Does the structural organisation of lower-secondary education in Switzerland have an effect on students' transition to upper-secondary level? (RQ2) As outlined above, the attendance of different tracks in lower-secondary school serves as a signal for the selection of applicants for vocational education and training. The different tracks also constitute differential learning environments influencing educational outcomes such as achievement or trajectories -independently of and in addition to students' sociocultural origin. We thus hypothesised that students from cantons with a cooperative or integrated model had a higher chance of transition to certifying general or vocational education programmes on upper-secondary level than students in cantons with a streamed model (H2). This was in line with the findings by HupkaBrunner and Wohlgemuth (2014) based on the same dataset. However, in the present paper, we aimed at an advancement to these analyses and adopted a multilevel perspective, taking into account the hierarchical data structure and simultaneously controlling for characteristics on student and cantonal level with, however, a focus on the effect of the structural model.
Data and methodology

The present study
Analyses based on data from the Swiss youth panel survey TREE (Transitions from Education to Employment), which was the first and so far only longitudinal study in Switzerland that examined post-compulsory educational pathways of young adults and their entry into the labour market (TREE 2013c). The sample comprised around 6000 students who participated in the PISA (Programme for International Student Assessment) 2000 study and left compulsory school the same year. The sample was followed up in seven annual surveys between 2001 and 2007 with an eighth follow-up in 2010 and a ninth one in 2014 when participants reached an average age of 30 years. 6 The sample was representative of Switzerland both on country level as well on the level of the language regions. Besides the Youth in Transition Survey (YITS) in Canada, TREE was the only panel survey worldwide based on the PISA 2000 sample. The study was mainly funded by the Swiss National Science Foundation (SNSF).
As the TREE data combined a measurement of basic literacy scores with a wide range of characteristics of students' socio-economic background, the schools' learning environment and some cantonal features assessed by PISA (TREE 2013b), it was possible to identify conducive and hindering conditions of successful transitions into upper-secondary education at different levels of analysis.
Multilevel analyses
Besides student characteristics, e. g. gender, socio-economic status (SES) and PISA reading literacy, which proved to be significant predictors of upper-secondary entry , our analyses also examined effects on cantonal level (e. g. structural models in upper-secondary education). In the present case, where the variables of interest were located at different levels (student and cantonal level), it was important to take into account the clustering of individuals within cantonal 6
Our long-term observation data would also allow to examine longer-term outcomes such as transitions into the labour market or highest obtained certificates in young adulthood. Our focus in the present study, however, was mainly a multi-level validation of the findings of Hupka-Brunner and Wohlgemuth (2014) . Beyond that, the successful transition to certifying upper-secondary general education or VET programmes is a bottleneck with severe long-term consequences, e. g. for educational attainment in young adulthood (e. g. Scharenberg et al. 2016) . A further argument to support our approach is the fact that students who were not in post-compulsory education in even later years constitute a particular at-risk group (e. g. low PISA skills, mostly low-track attendance, insufficient grades and critical life events such as leaving the parental home, birth or pregnancy; Stalder 2012).
units. We applied a multilevel approach (using HLM 6.08; Raudenbush et al. 2009 ) for a simultaneous consideration of both individual and cantonal characteristics (Raudenbush and Bryk 2002) . The dependent variable indicated whether students successfully entered a school-or company-based apprenticeship on upper-secondary level leading to a post-compulsory certification and allowing a qualified entry into the labour market or access to tertiary education (coded as 1) or whether they failed (coded as 0; TREE 2013a). As the dependent variable was dichotomous, we specified hierarchical logistic regression models (specified as penalised quasi-likelihood estimation [PQL] with unit-specific effects). This approach was chosen because our research question concerned the variability of individual processes (i. e. students' transition process to upper-secondary education) and its conditions within every single aggregated unit. With regard to the cantonal level, this approach described how the differences in the independent, explanatory level-2 variables were related to differences in level-1 processes.
Predictors on student level referred to person-related (e. g. gender, social background) as well as school-and achievement-related variables and were measured at the end of compulsory school in the year 2000 (Adams and Wu 2002; TREE 2013a) . Gender was dummy-coded (reference: girls). School absence (0 no, 1 yes) was included, as students who missed school, skipped classes or arrived late for school once or more in the previous two school weeks were expected to have lower transition chances to upper-secondary education. Because SES proved to have an independent effect on educational outcomes regardless of students' academic achievement (for intercountry differences across Europe cf. e. g. Jonsson 2005, Pfeffer 2008 ; for a subnational comparison within Switzerland cf. Stadelmann-Steffen 2011) we also controlled for students' SES, operationalised by the highest socio-economic index (HISEI; Ganzeboom and Treiman 2003) , based on parents' statements on their occupation. SES was z-standardised on student level with a mean (M) of 0 and a standard deviation (SD) of 1. PISA reading literacy (also z-standardised on student level, M = 0, SD = 1) was included, as it is generally understood as a core competence to solve real life tasks in everyday situations and to participate in society and is thus a prerequisite of lifelong learning (OECD/PISA 2001). Besides this, students' school marks in Mathematics were included in the analyses, as they might be used as a label of achievement and a means of selection for access to upper-secondary education. The school marks were nominally scaled, distinguishing between students with marks above or at the mark that was required to pass and those students below the pass mark (reference). Finally, due to the stratification of the Swiss secondary school system, the attended track 7 (reference: basic requirements) was also added.
7 Strictly speaking, the attended track is a school-level variable. However, as the effects of interest referred to cantons as aggregate level, the attended track was treated as a level-1 variable and described students' track affiliation.
Predictors on cantonal level referred to the structural model in lower-secondary education (0 streamed model, 1 cooperative or integrated structural model). As previous analyses based on the same dataset, but applying different methodological approaches (Bertschy et al. 2008; Keller et al. 2010; Scharenberg et al. 2016 ) found significant differences between language regions in Switzerland with regard to students' access to post-compulsory education, acquired certification, gender-typed school-to-work transition and gender segregation at work (Imdorf et al. 2014) , we also included further cantonal variables. We also took into account whether students came from the German-speaking part of the country or whether they lived in regions with French or Italian (taken together as Latin Switzerland, reference) as an official language. The transition criteria for access to secondary education indicated whether the cantons apply some form of comparative testing or any other criteria (reference). The degree of urbanisation showed whether students' residential district was urban or rural (reference).
In a first step, the distribution of variance on the two analysis levels was estimated to examine how much of the variance in transition chances from lower-to upper-secondary education can be attributed to individual differences between students and to their cantonal affiliation (empty model). In a second step, we added individual variables (L1 model) that proved to be important for this transition in the analyses by Hupka-Brunner and Wohlgemuth (2014) based on the same dataset. In a third step, we chose a stepwise model specification on aggregate level to identify which of the independent variables provided on cantonal level is of value added for the explanation of the dependent variable: Controlling for individual characteristics, Model 1 only estimated the effect of the structural model and was then maintained in all further model specifications. Model 2 also included the selection criteria for the transition from primary to secondary education. In Model 3, the degree of urbanisation was considered. Model 4 examined the additional effect of the language regions. Model 5 was fully specified on aggregate level and comprised all four cantonal characteristics.
Unlike in simple linear nested models, coefficients in nested logistic regression models are not straightforwardly comparable: Changes in coefficients between different models are not directly attributable to the inclusion of other variables, as the variance in the dependent variable differs between the models (problem of rescaling; Karlson et al. 2012) . We therefore chose to interpret only those effects of independent variables within each model (but not across models) which were statistically different from zero (p ≤ 0.05).
Deviance statistic based on a likelihood ratio χ 2 -test (-2LL) was used to estimate how well a model fitted the data and to compare models that were differently specified on aggregate level. The difference between the Deviance scores of two models has a χ 2 -distribution. The difference of the degrees of freedom (df ) of two models, in turn, results in a critical χ 2 -value. If the difference in the Deviance of two models is greater than this critical χ 2 -value, the more complex model leads to a significant improvement of the model fit compared to the simpler model (Langer 2008) .
In addition, we conducted a series of robustness checks to validate our findings across different model specifications. These comprised a) simple logistic regression analyses clustering cantonal variables within each canton, b) track-specific analyses comparing academic and basic tracks, separate analyses for c) cantonal structural models and d) language regions, e) controlling for complex sampling procedures and sample attrition by means of panel weights (Sacchi 2011) , f ) clustering within schools and g) controlling for age, because students who were older than average in their final year of compulsory education might have repeated a grade, which clearly would have limited their likelihood of transition into upper-secondary school, regardless of the prevailing structural model in the canton.
Missing data
For each of the considered variables, the percentage of missing values ranged from 0.1 to 7.4 percent with an average of 1.6 percent. (Multiple) imputation is usually the preferential way of handling missing data compared to pairwise or listwise deletion (Schafer and Graham 2002) . Instead of treating missing data as a category of its own, as it was quite common in other sociological studies, missing data in our study were imputed, as our data comprised a set of student background characteristics which could be used in a complex imputation model 8 . Imputation was conducted using the EM algorithm implemented in IBM ® SPSS ® Statistics 22 (IBM Corporation 2013). Imputed values were rounded to nearest observed values. The multilevel analyses were based on the imputed dataset.
Description of the sample
The base sample comprised a total of n = 6343 students participating in the PISA 2000 study in Switzerland who were willing to participate in the TREE panel survey (address survey completed by 54.17% of the Swiss PISA 2000 sample). Excluding students who did not take part in the first TREE panel wave led to an analysis sample of n = 5528 students. In order to separate the effects of cantons and language regions, the three bilingual cantons in the sample that belong to two language regions were treated as separate cantons resulting in 27 level-2 units for analysis. 9 As shown in 8 This imputation model drew on variables correlating with the dependent variable (r = 0.15) and comprised i. a. gender, SES, PISA scores, language spoken at home, school track, parental education, students' education and training plans for the next school year, degree of certainty to which these will be realised, match between planned and preferred education or training as well as students' self-expected International Socio-Economic Index of Occupational Status (TREE 2013b). 9
For multilevel analyses, a sample size of at least 30 units at the aggregate level is usually recommended for accurate estimates and standard errors. Simulation studies showed that the sample size at aggregate level is more important than the overall sample size; large level-1 sample sizes, however, partially compensate for small numbers of level-2 groups (Kreft 1996) . With regard to studies analysing the organisational structures of the different cantons in Switzerland, Maas and Hox (2005) explicitly stated that 26 is the minimum required sample size at aggregate level. 19.0% of students in the analysis sample reported that they had not been in upper-secondary education during the first year after completion of compulsory education.
10 When students left compulsory school in spring 2000, they were at an average age of M = 15.52 years (SD = 0.65, min = 13, max = 19) and 78.9% were between 15 and 16 years old. 10.4% spoke a language at home that was not one of the official languages in the country. Students in the analysis sample (44.1% boys) achieved an above-average PISA reading literacy score (M = 516.16, SD = 87.91), the average highest socio-economic status (HISEI) in their families was M = 50.53 (SD = 16.13).
11 33.1% of the students reported that they had missed school, skipped classes or arrived late for school in the two weeks before the date of the survey. In their last year of compulsory school, students attended a track with either basic (24.4%) or extended (75.6%) requirements. The analysis sample comprised all three language regions (47.9% of the students were German-speaking, 39.0% French-speaking and 13.1% Italian-speaking). Based on our categorisation of the prevailing structural model in the cantons, we found both categories of the structural model (cooperative/integrated vs. streamed model) in both categories of the language regions (German-vs. French-or Italian-speaking regions). 34.2% of the students lived in a rural area.
10
A comparable percentage of youths (16.5%) not attending any certifying upper-secondary education in their first year after the end of compulsory school was reported based on data of the Swiss Federal Surveys of Adolescents ch-x (Keller 2014). 11 Compared to the analysis sample, the base sample showed significantly lower PISA scores (M = 510.01, SD = 89.00), but a comparable HISEI (M = 50.38, SD = 16.28). As regards differences in PISA scores, the effect size (d = 0.07) indicated negligible differences. 
Results
Regarding RQ1, the empty model showed that around 10 percent of the variance in students' relative chances of transition from lower-to upper-secondary level was attributable to differences between the cantons (ICC = 0.092, p ≤ 0.05, Deviance = 15 347.93, df = 26). As this variance proportion was significant (as assumed in H1), it was justified to consider the clustering of students within cantonal units for further analyses. Beyond that, we also examined an empty model with three levels and found significant variance components at each level (student level: 26.9%, school level: 11.0%, cantonal level: 66.2 %). However, the fact that in some cantons only one school has been sampled (see Section 5.4) eliminated the need to analyse two aggregate levels as, in this case, school-and canton-level effects could not have been clearly separated. Multilevel analyses (Table 2 , L1 Model) showed significant gender-specific differences in the transition probability to upper-secondary education: Boys had an almost two times higher chance of transition than girls (OR [Odds Ratio] = 1.96). Furthermore, students' social background also mattered even when controlling for PISA score and marks, gender, regular school attendance and track affiliation, showing that students whose social background was one standard deviation above average, had a 1.24 times higher relative chance of transition. Besides that, students with a better initial learning situation, i. e. with PISA scores one standard deviation above average and marks in Mathematics at or above the pass mark, were 1.30 to 1.79 times more likely to gain access to upper-secondary education. In contrast, students who had missed school or classes in their final year of compulsory school were less likely to continue upper-secondary education (OR = 0.77). Finally, students' track affiliation in lower-secondary education also had a significant effect on the relative chance of access to upper-secondary education, clearly showing that students in academic tracks were in a relative advantage (OR = 1.81). Thus, the findings for the effects of these individual student characteristics quite well reflected the results of the analyses by Hupka-Brunner and Wohlgemuth (2014) which applied a simple logistic regression approach based on the same dataset. The simultaneous inclusion of person-related, socio-economic as well as school-and achievement-related explanatory variables in the level-1 model (Deviance = 14 671.38, df = 20) led to a significant improvement of the model fit in comparison to the empty model (D Deviance = 676.55, Δ df = 6, critical χ²-value = 12.59, p ≤ 0.05). However, even when controlling for student variables, the variance proportion on cantonal level remained significant, justifying to inspect effects on aggregate level.
The structural model in lower-secondary education (Model 1 in Table 2 , relating to RQ2) was found to have a significant effect on the access to post-compulsory education beyond the effects on student level: Students from cantons with a cooperative or integrated structural model in lower-secondary education had a significantly Table 2 Effects of student and cantonal variables on the transition to upper-secondary education L1 Model
Odds ratio
Confidence interval
Odds ratio 
(1) If students' SES is one standard deviation above average, their transition chance is 1.24-times higher than for those with average SES. Source: TREE. Continuation of Table 2. higher relative chance of transition than students from cantons with a streamed structural model (OR = 1.68).
Effects of the structural model were still significant when controlling for transition criteria and degree of urbanisation (Models 2 and 3). Cooperative and integrated models seemed to significantly increase the relative chance of a successful transition to upper-secondary education (1.68 ≤ OR ≤ 1.71). Whether the cantons applied some form of comparative testing when selecting students for secondary school or whether students came from an urban or rural region, did not have significant effects on transition probabilities.
When controlling for language region (Model 4), the effect of the structural model became insignificant (p = 0.107). Other things being equal, students from German-speaking Switzerland, however, had a significantly lower relative chance of access to post-compulsory education (OR = 0.54) compared to those from the French-or Italian-speaking regions.
Differences between the language regions again arose when comprising all variables of interest on cantonal level in Model 5, emphasising again a clear disadvantage for students from the German-speaking part of Switzerland (OR = 0.50). The estimation model, however, also tended to supply careful hints regarding the effects of the structural model (OR = 1.41) and the criteria for transition from primary to secondary school (OR = 1.43), which seem to have a slight fostering effect on students' transition probability (each with p ≤ 0.10).
Comparing the Models 1 to 5 allowed to identify which kind of specification led to an improvement of the overall model fit. Even though the structural model had a significant effect on students' relative chance of entering upper-secondary education in Model 1, the model fit was, however, not significantly improved compared to the L1 model, as the difference in the Deviance score between these two models was lower than the critical χ²-value (Δ -2LL M1|L1 model = 2.32; Δ df = 1, critical χ²-value = 3.84, p = 0.124). The same applied to Models 2 and 3. However, adding the language region in Model 4 slightly improved the model fit compared to Model 1 (Δ -2LL M4|M1 = 3.55; Δ df = 1, critical χ²-value = 2.71 if p ≤ 0.10). The joint consideration of all four aggregate-level variables (Model 5) did not increase of the goodness of fit compared to Model 4 (Δ -2LL M5|M4 = 1.66; Δ df = 2, critical χ²-value = 5.99, p > 0.500).
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Beyond that, we conducted six kinds of robustness checks to test whether our findings were stable across different model specifications (not in Table 2 , for a description see Section 5.2). Simple logistic regression analyses clustering cantonal variables within each canton, track-specific analyses as well as separate estimations for the different kinds of structural models and language regions resulted in significantly higher transition probabilities for students from cantons 12 A simple logistic regression with the same predictors as in Model 5 gave an additional, and not only relative, impression of the overall goodness of fit which was acceptable (Nagelkerke R² = 0.187).
applying cooperative and integrated structural models (1.33 ≤ OR ≤ 2.65; p ≤ 0.05; 0.114 ≤ R² ≤ 0.239). We also applied sample weights (Sacchi 2011) to account for complex sampling procedures in PISA and sample attrition from this baseline study to the first year after the end of compulsory education: Weighted multilevel analyses resulted in slightly higher effects of those variables with OR > 1 and slightly lower effects of those variables with OR < 1. In none of these tests, however, direction and significance of the effect of the structural model changed. Similarly, comparing weighted (w) with unweighted (u) multilevel analyses did not improve the model fit (D-2LL w|u = 4.73, df = 2, critical χ 2 -value = 5.99, p > 0.500). Finally, adding age to the fully-specified Model 4 as indicator of grade repetition did not have a significant effect (OR = 0.94, p = 0.149) on students' probability. In summary, these robustness checks underlined the stability of findings from the multilevel analyses.
Discussion
In Switzerland, the structural organisation of lower-secondary education and the transition to upper-secondary education is up to the responsibility of the 26 cantons. On the one hand, the different prevailing structural models (cooperative, integrated and streamed model) implemented throughout the canton provide differential learning environments. On the other hand, they have a signalling effect for authorities responsible for the selection of students for upper-secondary general education programmes and applicants for vocational education and training. In this way, these cantonal regulations might influence young adults' chances of transition. Thus, the underlying research question of our contribution was whether the cantonal implemented structural model had an effect on the transition to upper-secondary level, and which cantonal structural model provided the highest transition probabilities. We hypothesised that cooperative or integrated models would increase transition probabilities, whereas in cantons with a streamed model, the attended track was assumed to serve as a signal for the selection of applicants leading to disadvantages of certain at-risk students, especially at lower tracks. A multilevel approach was applied to examine effects of student-level and cantonal characteristics. Based on the Transitions from Education to Employment (TREE) survey with a sample of school leavers, we found with regard to H1 that students' chance of transition to upper-secondary level significantly varied between the cantons. Person-related characteristics (gender, SES) as well as school-and achievement-related variables (school absence, PISA reading literacy, marks in Mathematics, attended track) were significant predictors of entry into upper-secondary general or vocational education. The significant and strong effect of students' SES, even when controlling for such other background variables, again highlights the well-documented importance of social inequalities for students' educational trajectories and transitions (e. g. Ditton and Krüsken 2006; Konietzka 2008; Pfeffer 2008; Maaz et al. 2010b) . Beyond that, we found -at least in the trend -that students from cantons with a cooperative or integrated structural model had higher transition probabilities. This consolidated earlier research findings based on the same dataset (Hupka-Brunner and Wohlgemuth 2014), whereas in the present study, we applied a multilevel approach taking into account that students (level 1) are nested within cantons (level 2).
With regard to H2, we found that the structural model in lower-secondary education on aggregate level had a significant, independent effect on students' relative transition chances into a certifying general or vocational education on uppersecondary level -in fact, over and above the effects on student level: Cooperative and integrated models seem to enable an easier transition compared to streamed models. This is consistent with the results of studies based on different data (e. g. Keller and Moser 2013; Keller 2014 ) that conversely found that students in cantons applying a streamed model faced greater difficulties of directly entering a certifying upper-secondary education than those in cantons with integrated or cooperative structural models. This finding, however, applied to students attending tracks with basic requirements, indicating an interaction effect between the structural model on cantonal level and track affiliation on student level, whereas there was no independent effect of the structural model. In our study, however, when controlling for the language region, the effect of the structural model was no longer significant. Initial differences in transition rates to upper-secondary education depending on the prevailing structural model in the cantons seem to be superimposed by the effect of the language region. The change in size and significance of the effect of the structural model, controlling for the language region, hints at important underlying cultural and economic differences between the three language regions:
First of all, the structural models proved to be an important factor influencing students' relative transition chances, but the educational system in upper-secondary education is also assumed to play a role. We assume that the apprenticeship market situation, the provision of general and vocational education on upper-secondary level, as well as the proportion of school-based and dual training places may shape transition chances of young people. It seems plausible that these factors are influenced by different cultural norms and economic situations in the language regions. The different, more often school-based academic education systems in the French-or Italian-speaking parts of the country, for instance, provide a smoother continuation of education after compulsory school, whereas students who wish to gain access to VET (most of them in German-speaking Switzerland) need to find an apprenticeship place, which is highly interrelated to the actual labour market situation (Hupka-Brunner et al. 2011a ). Thus, the heterogeneous composition of the cantonal aggregate level (e. g. with regard to the share of students opting for general education at upper-secondary level, the status of school-based educations, expectations and aspirations) might also affect students' transition.
Furthermore, the composition of the structural models in lower-secondary education within the different cantons and language regions seems to be important (Neuenschwander et al. 2012 ), but could not be controlled for in our analyses as the EDK survey only provided information on the most prevailing school model and some cantons apply more than one structural model with different implementations (see Section 3.1). Beyond that, it seems plausible that the composition of lowersecondary education and its permeability are also influenced by cultural differences between the language regions.
As an implication for future research, we derive from our findings that it would be necessary to conduct further differentiated analyses separately for the three language regions. But, at the same time, one would also encounter statistical and methodological limits, as such an approach would strongly restrict the number of analysis units on aggregate level. A further conclusion to be drawn from our study concerns the classification of the cantons with regard to the adopted structural model. It partly led to a simplification of the data structure, as it only displayed the respectively prevailing structural model. Future research should thus examine the heterogeneity within the cantons and students' educational situation at upper-secondary level. It should also -besides individual and cantonal variables on micro-and macro-level -take into account further characteristics on a meso-level (such as school or classroom level) and try to disentangle the complex interlock of relevant analysis levels.
